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摘要：目的    利用组合抗性筛选法选育达托霉素高产菌株。方法    以玫瑰孢链霉菌(Streptomyces roseosporus ATCC 11379) 
为出发菌株，通过在不同浓度梯度的达托霉素和链霉素复合抗性平板上进行抗性筛选。结果    筛选到一株高产达托霉素的突变
株D1000-S3-2，经摇瓶发酵验证达托霉素发酵单位可达59mg/L，比出发菌株提高了63.8%。结论    实验证明组合抗性筛选是一
种简单高效筛选方法。
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Abstract    Objective    Combined antibiotics resistance screening method was applied to screen daptomycin 
high-producing strain. Methods    Based on the biosynthetic pathway and metabolization mechanism of daptoomycin, 
combined antibiotics resistance screening method was applied to screen daptomycin high-producing strain from original 
strain of Streptomyces roseosporus ATCC 11379. Results    A mutant strain D1000-S3-2 was obtained. The yield of 
daptomycin was 59 mg/L in fl ask by the mutant strain, which increased 63.8%, compared to that of the parental strain. 
Conclusion    It was demonstrated that the method provides a fast and effective way of screening S. roseosporus.  








































































1    材料与方法
1.1    材料
1.1.1    菌株
玫瑰孢链霉菌(Streptomyces roseosporus)ATCC 
11379和金黄色葡萄球菌由本实验室保存。










1.2    方法
















1.2.3   抗生素最低抑制浓度(MIC)的确定
将孢子悬液稀释10~100倍后均匀的涂布在含
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2    结果与分析
2.1    原始菌株对达托霉素及链霉素的最低抑制浓度




















2.2    抗性菌株的筛选




















2.3    筛选菌株的效价验证
2.3.1    利用琼脂块法进行抗性菌株的初步效价验证
根据1.2.4的方法，初步筛选出抑菌圈直径大于
原始菌株的抗性菌株共15株，试验结果如表5所示。  
2.3.2    抗性菌株的摇瓶发酵培养及效价验证
初筛获得的上述15个抗性菌株接入摇瓶种子培
表1    不同浓度的达托霉素对玫瑰孢链霉菌生长的影响
Tab. 1    Effect of daptomycin on the cultivation of Streptomyces roseosporus
达托霉素浓度/(mg/L) 0 100 200 300 400 500 600 700
生长情况 +++ +++ +++ ++ + - - -
注：+++表示长得好；++表示长得一般；+表示长得差；-表示单菌落数量稀少
表2    不同浓度的链霉素对玫瑰孢链霉菌生长的影响
Tab. 2    Effect of streptomycin on the cultivation of Streptomyces roseosporus
链霉素浓度/(mg/L) 0 02 0.4 0.6 0.8 1.0 1.2 1.4























表3    不同浓度的达托霉素与链霉素复合抗性平板的菌株筛选结果
Tab. 3    Result of Streptomyces roseosporus screening on daptomycin-
streptomycin combined resistant plates
达托霉素浓度/(mg/L) 800 800 800 1000 1000 1000 1200 1200
链霉素浓度/(mg/L) 2.0 3.0 4.0 2.0 3.0 4.0 2.0 3.0
选取菌株数 12 5 1 7 5 1 0 0
图1    达托霉素-链霉素复合抗性菌株(A)与原始菌株(B)对照
Fig. 1     Morphological character comparison between mutant 
strain(A) and the original strain(B)
表4    抗性菌株与原始菌株菌落形态差异比较
Tab. 4    Morphological character comparison between mutant 









表5    抗性菌株琼脂块法初筛结果




















图2    达托霉素标准品(A)与发酵液样品(B)HPLC比较图
Fig. 2    HPLC results of standard daptomycin(A) and sample(B)
托霉素合成量稳定在57.5~59.0mg/L之间，平均值为
58.6mg/L，从表7中可以看出，筛选出的抗性菌株均
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表6    抗性菌株达托霉素效价及菌体干重
Tab. 6    Daptomycin production and biomass of resistant mutants and the original strain
菌株 HPLC检测峰面/(mAU•s) 效价/(mg/L) 菌体干重/(g/L) 每克菌体干重达托霉素含量/(mg/g DCW)
原始菌株 275.6 36.1 26 1.4
D1000-7 268.6 35.2 25 1.4
D1200-4 231.8 30.5 30 1.0
D1200-5 363.1 47.3 25 1.9
S2.5-6 276.4 36.2 27 1.3
S3-1 309.2 40.4 28 1.4
S4-1 297.5 38.9 29 1.3
S4-5 427.9 55.6 25 2.2
D800-S2-3 386.5 50.3 30 1.7
D800-S2-5 323.2 42.2 26 1.6
D800-S2-10 239.6 31.5 27 1.2
D800-S3-4 194.3 25.7 28 0.9
D800-S4-1 324.1 42.3 28 1.5
D1000-S2-5 295.2 38.6 25 1.5
D1000-S3-2 454.5 59.0 30 2.0
D1000-S3-5 307.6 40.2 28 1.4
表7    稳定性实验
Tab. 7    Genetical stability experiment
代数
达托霉素产量/(mg/L)
D1000-S3-2 S4-5 D800-S2-3 D1200-5
1 59.0 55.6 50.3 47.3
2 59.2 55.5 50.7 47.1
3 58.7 54.5 48.0 47.3
4 58.8 54.0 47.2 46.2
5 57.5 54.0 47.2 46.0
具有较好的遗传稳定性。
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表3    工艺验证实验
Tab. 3    The experiment of process validation
Echinocandin B浸提液 Echinocandin B粗提物 Echinocandin B结晶
总收率/%
浓度/(μg/ mL) 体积/L 重量/g HPLC含量/% 重量/g HPLC含量/%
790 5 3.31 86.5 2.55 96.2 62.1
810 10 6.84 87.3 5.21 95.8 61.6
730 20 12.17 85.9 9.19 96.7 60.9
图6    Echinocandin B的晶体照片





4    结论
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